Biofuels represent for the European Union an important energy source, and their production has been encouraged by a series of policies aimed at controlling oil prices, reaching the security of the energy supply and cutting the greenhouse gas emissions. This paper deals with the production of biofuels from the point of view of its economic sustainability and of the effects that the EU directives have had on the Italian productive context. Besides, this paper presents the outcome of an empiric study based on the economic sustainability of the production of rapeseed intended to fuel a new power plant. The study, conducted in the territory of the Viterbo Province (Italy), singles out the various types of rapeseed seeds that best adapt to the climatic-environmental features of the territory and, based on their yield and the production target of the new power plant, ascertains the land area to be reconverted or to be devoted to this type of crop.
generation fuels, but not for the first-generation [9] . Other studies have shown, then, a far greater trust in second-generation biofuels maintaining that an alternative sustainable fuel should derive from renewable, non-edible biomasses [10] . However, uncertainty is often related to the variability of production costs, the yield of the cultivated land, the typology of the seeds used. Furthermore, limits are imposed by outdated technologies and by the application of conversion processes [11] . One example is offered by the production of biofuel derived from algae that presents a high yield in terms of energy conversion, a reliable and continuous fuel supply, and the reuse of the salt and water waste and biofuels resulting neutral in the production of CO2 and not dangerous and highly biodegradable [12] . However, new technologies are necessary to implement a process that will support the separation of the algae from its components, that would not use intensive but sustainable energy [13] . Other analyses have confirmed the efficiency, in terms of sustainability, of first generation fuels, such as castor oil, fostered by well known transformative technologies [14] that has shown a strong influence on the reduction of CO2, CO, palm oil, characterized by its productivity [15] , colza oil, highly efficient in energy production terms, also grown with organic fertilizers [16] . A study on palm oil, soy, sunflower, cotton and colza seeds, has shown that this latter is by far the most sustainable growing. Conversely, the palm presents a higher efficiency and lower renewability, with a strong dependence on agro-chemical substances (fertilizers). A more adequate management of the resources is then necessary to reduce the use of those that cannot be renewed [17] , along with a finalizing of the processes involving the use of plants and seeds genetically modified, further technological development that would allow the use of organic waste in the food and forest field [18] , also in the light the efforts made to maximize the return in the process of conversion of waste vegetable oils [19] . Furthermore, the implementation of the projects for the production of biofuels in the underdeveloped countries would eventually lead to the increase of the exportations, the increase of incomes, due to more favorable natural conditions, land, water availability, and low labor costs. [20] . The aim of this work is to estimate the economic value of seeds used for the biodiesel production in a specific agricultural area in Italy. In particular this study means to simulate an economic sustainability model applied to the Viterbo Province for the production of 12,000 t/year of rapeseed oil intended to feed a new power plant for electric energy production. The biofuel economic study is derived from colza crops of the main types of hybrid seeds.
Economic considerations
In the production of first-generation biofuels, further to the 2003 reform of the Common Agricultural Policy (CAP) 21, the support to the income of farmers is no longer tied up to their agricultural production, and they may respond freely to the growing demand for energy crops. Furthermore, the reform has introduced a special "aid to energy crops" scheme, while maintaining the possibility of using land that is under mandatory set-aside provisions for growing non-food crops. In the past, only a limited group of energy crops could be granted aids, through the land set-aside scheme. The reform offered farmers the possibility of growing a variety of energy crops, including short rotation and other perennial crops. As far as Italy is concerned, it has been estimated that the demand for biodiesel and bioethanol will reach 6 million tons in 2020, 12% of the estimated total requirement for the 27 EU Countries. In the past, the National Biofuel Program (PROBIO) worked out by the Ministry for Agricultural and Forestry Policies in compliance with article 3 of Law no. 423 of February 12, 1998 concerning "structural and urgent measures in the agricultural, citrus and zoo technical sectors" had been adopted to start implementing national actions resulting from the application of the determinations adopted by the Kyoto conference for reducing gas emissions. Nowadays, the Italian strategy for using biofuels throughout the territory is based on:
 transposition of the European reference law with a view to attaining the objectives set by the EU;  the provision relative to the setting up of adequate forms of incentives. In particular, reference is made to Directive 2003/30/EC [22] transposed into Italian law by the 2007 Financial Act [23] which outlines a clear and accurate roadmap starting from 2008 (with the target of blending a 2% share of biofuels to the total quantity of gasoline and diesel) and ending in 2010 with the new Directive 2009/28/EC [24] .
Material and methods
The realization of this study required a prior analysis of the relevant literature with a view to gaining an insight into the various rapeseed production and cultivation techniques [25, 26, 27, 28, 29, 30, 31, 32] . The resulting information was integrated by the outcome of a series of interviews conducted with the main agricultural consortiums and trade associations of the Viterbo Province. This allowed obtaining data relative to the productivity (q/ha of rapeseed) of the Viterbo Province soils and the sale prices charged for rapeseed at a local level. With reference to this final aspect, even the rapeseed trading prices in the Paris trading desk have been analyzed. The variable considered in the analysis, seed production, cost of seed, typology of seed, yield, have been defined in agree with Hanegraaf et al., 1998; Hill et al., 2006; Silva Lora et al., 2011 [3, 33, 4] . Considering a production target of 12,000 tons of refined oil, the territorial area needed for rapeseed growing has been calculated in an inverse manner based on the pressing yield.
A bibliographic analysis conducted on the magazines of the agricultural sector and the official national surveys made by Coldiretti (National Farmers Federation) [34] , have allowed setting at 44% the percentage yield resulting from the pressing process. The required rapeseed production turned out to be 27,270 tons (t).
Climatic, environmental and territorial features of the Viterbo Province
From a climatic and phytoclimatic point of view, the Viterbo Province is characterized by a sub-humid Mediterranean situation where the scarce precipitations are generally offset by high water soil retention. Generally, the temperature in the wintertime does not drop below 0 °C for more than five consecutive days, while the temperature reported in the summertime is generally higher than 25 °C [35] . The Province may be roughly divided into two climatic zones; a zone that feels the effects of the Mediterranean, and a tempered zone. In particular, with reference to the Map of the Phytoclimate in the Latium Region [36, 37, 38] ,the climate changes from the lower meso-Mediterranean thermotype with a rather dry ombrotype, to the lower mountain thermotype with humid ombrotype that only characterizes the area of the Cimini Mountains, through aspects of transition that fall within the Mediterranean area and the tempered area. It stands to reason to say that the positive geo-climatic conditions of the territory, connected with a high level of specialization of the workers and a reduction of the profits linked to the traditional crops, make the entire area of the Viterbo Province territory particularly suitable for extensive cultivations of energy crops, with special regard to rapeseed.
Economic-target study
This study means to simulate an economic sustainability model applied to the Viterbo Province for the production of 12,000 t/year of rapeseed oil intended to feed a new power plant for electric energy production. Hence, an analysis of the main types of hybrid seeds present on the international, national and local markets allowed singling out eight main seed typologies (The choice has been made based on the climatic and environmental characteristics of the territory of the Viterbo Province (Italy) and the availability of the seeds at authorized local retailers.). Due consideration was given to the yield levels in terms of productivity of the soil under rapeseed crop, and the sale prices were evaluated based on the prices quoted by the Paris trading desk and the prices charged by local agricultural consortiums. The subsequent step was an evaluation of productivity, determining -based on the mean crop yield -the required number of hectares (ha) to be cultivated in order to meet the yearly target of refined oil. Hence, the study singled out the most profitable type of seed to be used inside the territory under consideration.
Results and discussion
Various types of seed, both hybrids and traditional varieties, are available on the market for the cultivation of rapeseed. Table 1 shows exclusively those seeds that present the best characteristics in terms of yield and seed cost per ha. The seed cost has been estimated based on the information provided by the seed producing companies or by the territorial consortiums that had been suitably contacted. This allowed to relate the cost of the seeds to the reference measurement unit, that is a hundred kilos for hectare (q/ha). The rapeseed production yield is conditioned by the climatic differences of the territory, the geographic position (North-Center-South) and the seasonal trend, determining a crop productivity variance between a minimum and a maximum level. This is the reason why the reference standard adopted for the purpose of this study is the mean value between these two values. 
25-45 q/ha
Source: our processing of data from the manufacturer / dealer of rapeseed. 1 The price is estimated on the basis of information provided by the consortium. 2 The price is estimated on the basis of information provided by the consortium. 3 Source: our processing of data provided by the rapeseed producers. 4 Source: our processing of data provided by the rapeseed producers. 5 Source: Rivista di agraria.org
After having determined the harvest target and the average yield of each hybrid typology, the actual acreage to be farmed had to be calculated in hectares (ha). This initial calculation has shown that the hybrid Pluto succeeds in meeting the production requirement with 43% less land than the highest value reported for the Hybristar seed. Indeed, the acreage under crop is a strategic element that needs to be taken into account not only in relation to costs, analyzed in the paragraphs below, but also in view of the higher probability of finding a limited number of farmers willing to reconvert their fields or to use them to grow rapeseed and, therefore, of ensuring the production level provided for by the model. Source: our processing of data provided by the rapeseed producers of the Viterbo Province.
Analyzing the resulting data in terms of the "seed cost" and "ha" binomial, show that the highest cost relates to the Hybristar (Consorzio Nepi -Il Colza), while the lowest cost relates to the Pioner PR46W14 hybrid, with a 41% saving. However, if the data calculated up to now are compared with the territorial size, that is to say, with the acreage needed to reach the production level that has been set, we get a further aspect that has to be taken into consideration: the surface requirements. Considering that the overall extent of the Viterbo Province is equal to 361,2 ha, from an initial comparison of these data, it may be affirmed that, given the required area, which ranges from a minimum value of 1.7% to a maximum value of 3%, the production objective may be reached quite easily. Having recourse to the Pluto hybrid, the surface to be cultivated drops by 43% with respect to the maximum Hybristar value. With the data analyzed up to now, there is no possibility of determining the most convenient hybrid in terms of costs. In fact, the cost of the seed and the q/ha yield do not allow making a sustainable economic choice. This is the reason why a number of hypotheses have been made: -The main Variable Costs (Table 3 ) have been determined. The attributed value has been estimated taking into consideration the costs relative to light tilling, preparation of the sowing bed, fertilization, sowing, packing down, weeding, fertilization, harvesting, total tilling, cost of fertilizers, various transport operations, chopping of crop residues, diesel. Given the typology and the characteristics of these cost items, a proportional increase with respect to the size of the area to be cultivated has been assumed. This is the reason why the Total Variable Cost used to represent that item has been estimated at 500.00/ha (This value results from an estimate calculated on the basis of such costs as light tilling, preparation of the sowing bed, fertilization, sowing, packing down, weeding, fertilization, harvesting, total tilling, cost of fertilizers, various transport operations, chopping of crop residues, diesel).
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-
The Fixed Costs of production have been neglected owing to the fact that they are attributable to the different characteristics of the individual producers in relation to their managerial capacity and the infrastructures/equipment available to the agricultural entrepreneur/farmer. If these data are associated with the rapeseed selling price, which amounted to € 37.50 (average price calculated for the main Consortia of the Viterbo Province), it may be affirmed that the Pluto hybrid is the most suitable type of seed in terms of yield, seed cost and variable costs. The sum of the costs (cost seed + variable cost) proves to be the lowest owing to the high seed yield (44 q/ha) that allows reducing to a considerable extent the acreage to be used for cultivation purposes, increasing the profit margins and, above all, reducing the number of farmers to be involved in the production. In any event, given the area of the Province territory (1.7%) needed for the crop, the production objective initially set may be reached quite easily. Source: our processing of data provided by the rapeseed producers
Model limits
The limits of the model are connected with the estimates of the soil productivity and the yield that result from the mechanical harvesting and the seed pressing, since these factor prove to be conditioned to a considerable extent by the variability of the atmospheric phenomena, the different soil composition and the geographic location of the land. This is the reason why a mean reference level has been defined with a view to determining the level of productivity of the soil (q/ha). Quite naturally, this evaluation can be viewed as a theoretical forecast within the context of the proposed feasibility study. Fixed production costs have not been considered in the model, owing to the fact that they are attributable to the different characteristics of the individual producers in relation to their managerial capacity and the infrastructures/equipment available to the agricultural entrepreneur/farmer. The Variable Costs are the result of the estimate of the costs per ha relative to light tilling, preparation of the sowing bed, fertilization, sowing, packing down, weeding, fertilization, harvesting, total tilling, cost of fertilizers, various transport operations, chopping of crop residues, diesel. This estimate is obtained by summing up the cost of each item; it has been assumed that the increase in these items is proportional with respect to the increase in the acreage of the area to be cultivated.
Conclusion
Raising the share of biofuels falls among the objectives that the European Union has approved within the "climate-energy" package of reforms known as the "20-20-20" strategy. The latter provides for a 20% reduction in EU greenhouse gas emissions, a 20% improvement in the EU's energy efficiency and raising the share of EU energy consumption produced from renewable resources to 20% by 2020. Indeed, the recent passage of new laws [39] . in our Country has paved the way for a new phase in the development of a national biofuel industry , along with several other energy supply strategies, including the installation of photovoltaic systems [40] . The grain supply chains are getting reorganized in order to make the most of this opportunity and new industrial research applications may offer unquestionable benefits resulting from the reuse of crop wastes and the sustainability of production, as well as benefits from an economic point of view. This feasibility study has highlighted the potential of the Viterbo Province , well known for its disposition to the use alternative sources of energy production due to the presence of thermal basins [41, 42] territory for rapeseed cultivation and the use of the latter as biofuel to meet the energy requirements of a small-sized power plant. The analysis of the various seed varieties has allowed comparing yields, soil productivity and the acreage required to reach the target amount. The (variable) costs, estimated in respect of each variety, have been related to the average price charged in the reference period.
6490

Enrico Maria Mosconi et al.
The outcome of the analysis has rewarded the characteristics of the Pluto hybrid, as the high seed purchase cost was offset by a high yield and high returns. Indeed, this hybrid has been singled out as the one that is best suited to an intensive cultivation of rapeseed intended to fuel a plant for electric power production.
